Schistosomiasis is an endemic disease caused by helminths belonging to the genus Schistosoma. According to the World Health Organization (WHO), this disease affects more than 200 million people and places other 600 million at risk of infection in more than 70 countries in the tropics (WHO 1994 O controle da Esquistossomose, Ed Fiocruz, Rio de Janeiro, Brazil) . In Central and South America, S. mansoni causes intestinal schistosomiasis in 8-12 millions patients (JR Lambertucci et al. 1987 Rev Soc Bras Med Trop 20: 47-52) . In view of its prevalence and morbidity this disease is a serious public health problem in Brazil and many other countries. The life cycle of this parasite involves the infection of some species of molluscs. In Brazil, snails of genus Biomphalaria, in special B. glabrata, are the most important intermediate hosts for S. mansoni. Snail's population control via mollusciciding can play an important role in an integrated approach aiming at the control of this disease if the molluscicidal agent is made available to the affected communities.
Thus, the development of efficient, cheap and environmentally safe molluscicides would result in an important complementary tool to minimize the impact of schistosomiasis. This demand has stimulated the involvement of many groups worldwide in the search of new compounds from plants that can be used as molluscicide.
In [41] [42] [43] [44] and are indicated in the above list with an asterisk. Each plant material was dried in the shade, ground in a knife mill and extracted twice (24 hr) with ethanol at room temperature. After filtration, the ethanol was removed by rotary evaporation under reduced pressure and temperature below 45 o C. The resulting crude extract was kept in the dark in a freezer at -20 o C until assayed.
A preliminary screen to detect extracts with molluscicidal activity was run using a simple bioassay employing 10 adult B. glabrata. They were kept submersed during 24 hr in beakers containing 250 ml of a 100 ppm solution of each extract in dechlorinated water. (WHO loc. cit.) . However, it is possible that extracts active between 20 and 100 ppm could contain small amounts of very active components, which could be isolated and/or concentrated using simple procedures, or even obtained from other plants known to produce it in larger amounts. Therefore, the above active extracts deserve further studies in order to identify and characterize their molluscicidal components.
Among the plants used in our screening 17 had already been tested for their molluscicidal activity by other research groups and all were confirmed as inactive. CP Souza et al. (1984 An Acad Brasil Cienc 56: 333-338 ) used a sequential extraction of A. Satureioides and P. rotundifolia with hexaneethyl acetate followed by ethanol and showed that only the less polar extracts were active. However, our results showed that a direct extraction with ethanol is also effective to extract the molluscicidal component(s). Concerning the chemical composition of these two species, A. satureioides was the object of several phytochemical investigations that disclosed the presence of terpenoids, phenylpropanoids and flavonoids, among other classes of compounds. On the other hand, P. rotundifolia was not yet investigated for its chemical composition and thus is entitled for a bioassayguided fractionation to identify its molluscicidal components.
The molluscicidal activities of A. angustifolia, A. myriadenia, V. erythropappa and V. clausseni are reported here for the first time. Furthermore, except for V. erythropappa, the chemical composition of these species is completely unknown and further investigations to identify the compounds responsible for the observed molluscicidal activity is needed. Extracts of V. erythropappa were also shown to inhibit S. mansoni cercarial penetration in mice tails and to kill the larvae of several parasitic helminths (B Gilbert 1970 An Acad Bras Cienc 42: 397-400, PM Baker 1972J Pharmacol 24: 853-857, B Gilbert 1972 . Previous phytochemical study of this species (JN Lopes 1991 An Acad Brasil Cienc 63: 21-22 ) disclosed the presence of several terpenoids and sesquiterpene lactones that could account for the above mentioned biological activities.
In conclusion, our screening revealed the molluscicidal activity of six plant species, four of them not previously known to present such activity. Among them, A. angustifolia and A. myriadenia should be prioritized for further investigations, as they were the most active and their chemistry is still unknown. In this respect, A. myriadenia is currently the object of a bioassay-guided fractionation in our laboratory aiming at the isolation and structural elucidation of its molluscicidal component(s).
